INTRODUCTION
Rheumatoid arthritis (RA), a chronic, progressive, systemic inflammatory disease of unknown etiology, is characterized by progressive joint destruction from the distal to proximal joints associated with chronic pain [1] . Worldwide, the annual incidence of RA is estimated at 40 per 100,000 general population [1] , and prevalence is estimated at 0.3-1.2% [2] . Although limited, the available data indicate that the prevalence of RA is lower in developing countries, including countries in Africa and the Middle East, than in Western Europe or the USA [3] .
Treatment with biologic agents such as tumor necrosis factor (TNF) inhibitors has significantly reduced disease activity and improved the quality of life in patients with RA who have not responded to conventional disease-modifying anti-rheumatic drug (DMARD) therapy [4] . New guidelines, based primarily on data collected on patients from Western Europe and the USA, recommend early treatment of patients to achieve low disease activity (LDA) or clinical remission followed by less intensive treatment to maintain this response [5] . To date, there is little, if any, information on the success of these treatment strategies in RA patients from Africa or the Middle East.
The Treat-to-Target trial (T2T; ClinicalTrials.gov identifier NCT01981473) was conducted in 19 countries worldwide to determine the efficacy of etanercept (ETN) to achieve and maintain LDA and/or remission in patients with active RA. In this post hoc subset analysis, we report our data on patients from six countries in Africa and the Middle East.
METHODS

Study Design and Patients
The details of the global T2T trial have been reported elsewhere [6] . Briefly, adult patients with C 1-year history of RA with active moderate-to-severe disease activity (defined as: Disease Activity Score-28 joints [DAS28]-erythrocyte sedimentation rate [ESR] C 3.2; tender joint count [TJC] of C 6 and a swollen joint count
[SJC] of C 6 or ESR C 28 mm/h; and C-reactive protein [CRP] level C 3.5 mg/L) who were nonresponsive to prior treatment with methotrexate (MTX) at C 10 mg/week for C 12 weeks were included in the study. Patients were treated weekly with 50 mg ETN (ETN50) ? MTX ± other non-biologic DMARDs (nbDMARDs) for 24 weeks (open-label, Period 1); other nbDMARDs included sulfasalazine, hydroxychloroquine and leflunomide administered individually or in combination and optimized during Period 1. Patients achieving low disease activity (LDA), defined as a DAS28-ESR score of \3.2, at week 24 were randomized into two groups and treated with ETN50 ? MTX ± other nbDMARDs or with placebo (PBO) ? MTX ± nbDMARDs for another 28 weeks (Period 2); treatments established in Period 1 were maintained during Period 2. Patients in the PBO group who experienced a flare (defined as loss of LDA [DAS28-ESR C 3.2] and worsening of the DAS28-ESR by C 0.6 units) were transferred to treatment with ETN50 (rescue) in a blinded fashion. Patients in the ETN50 group who experienced a flare continued on the assigned therapy treatment. For this post hoc, subset evaluation, data for patients from Africa and the Middle East were extracted from the global study database and analyzed.
The study was conducted according to the International Conference on Harmonisation guidelines for good clinical practice, the International Ethical Guidelines for Biomedical Research Involving Human Subjects from the Council for International Organizations of Medical Sciences, and the Declaration of Helsinki. The study protocol and informed consent form were approved by the independent ethics committee or institutional review board at each participating center before patient screening.
Endpoints
The primary endpoint was the proportion of patients who maintained LDA according to the DAS28-ESR (DAS28-ESR LDA) at week 52 without experiencing a flare during Period 2. Secondary endpoints included the proportion of patients (1) maintaining LDA according to the DAS28-CRP (DAS28-CRP LDA) and DAS28-ESR LDA at week 52, (2) maintaining remission based on the DAS28-ESR, (3) achieving 20, 50, 70 and 90% improvement from baseline based on American College of Rheumatology (ACR) criteria (ACR20, ACR50, ACR70 and ACR90, respectively) at week 52 and (4) achieving a Health Activity Questionnaire-Disability Index (HAQ-DI) total score of B 0.5 at week 52. Patient-reported outcomes included change from baseline to week 52 in the TJC based on 28 joints (28TJC) and SJC based on 28 joints (28SJC), moderate or good response based on European League Against Rheumatism (EULAR) and quality of life assessments consisting of physician and patient global assessments (PGA and PtGA, respectively), patient assessment of pain on a visual analog scale (VAS), Euro-Qol 5D (EQ-5D) health state and utility score and work productivity activity impairment (WPAI).
Statistics
Descriptive statistics are presented as the mean and standard deviation for continuous data, and number (N) and percentage for binary data using the last observation carried forward method. For patients who experienced a flare, the last prerescue observation was used for all analyses, except where otherwise specified. No comparative statistics were performed because only a subset of the study patient population was included in this analysis and such results could be misinterpreted. The full study had 90% power to detect differences of 17% in the primary endpoint between the ETN and PBO groups with 158 subjects per group. With 22 ETN and 29 PBO subjects in the regions considered in this work, only large differences could be shown to be statistically significant, while smaller, potentially clinically meaningful differences would not reach statistical significance.
RESULTS
Patients
Of the 489 patients enrolled in the global study and treated in Period 1, 53 were from Africa and Middle East regions and had a mean disease duration of 8.7 years and a baseline DAS28-ESR of 5.9 (Table 1) . Patients randomized to ETN (N = 22) and PBO (N = 29) had comparable baseline demographic and disease characteristics (Table 1) .
Efficacy
In Period 1, 51 of 53 (96.2%) patients achieved DAS28-ESR LDA (cutoff of \3.2) at week 24 and entered Period 2. Of these 51 patients, 30 (58.8%) also achieved remission according to the DAS28-ESR (\2.6; DAS28-ESR remission).
In Period 2, nine of 22 (40.9%) patients in the ETN group and eight of 29 (27.6%) patients in the PBO group remained with DAS28-ESR LDA at week 52 without experiencing a flare (Fig. 1a) . At week 52, 39 of 51 (76.4%) patients remained with DAS28-ESR LDA using the last observation carried forward imputation of data, including post-flare data from patients on rescue therapy: 16 of 22 (72.7%) in the ETN group and 23 of 29 (79.3%) in the PBO group, respectively. Also based on the last pre-rescue observation carried forward imputation of data, 25 of 50 patients (50.0%) remained with DAS28-CRP LDA (\3.2) at week 52; 13 of 21 (61.9%) in the ETN group and 12 of 29 (41.4%) in the PBO group, respectively (Fig. 1b) .
Among patients who had achieved DAS28-ESR remission in Period 1, 11 of 30 (36.7%) patients remained in remission at week 52, the end of Period 2: six of 14 (42.9%) patients in the ETN group and five of 16 (31.3%) patients in the PBO group, respectively (Fig. 2) .
During Period 2, 34 of 51 (66.7%) patients experienced a flare ( At week 52, consistently greater proportions of patients in the ETN group than in the PBO group achieved ACR20, ACR50, ACR70 and ACR90 (Fig. 3) . Greater improvement from baseline to week 52 was observed in patients administered ETN than in those administered PBO for predetermined efficacy endpoints that included DAS28-ESR, DAS28-CRP, ESR, CRP, 28TJC, and 28SJC (Table 3) . At week 52, consistently greater proportions of patients in the ETN group than in the PBO group achieved HAQ-DI B 0.5 and EULAR moderate or good response (Fig. 3) . Greater improvement from baseline to week 52 was observed in patients administered ETN than in those administered PBO for predetermined quality of life measures that included PGA, PtGA, pain VAS, EQ-5D health state and utility score and WPAI assessments (Table 3) .
Safety
Since the study was not designed for randomization based on geographical region, the number of patients in this subset analysis was too small for meaningful characterization of safety parameters. In the global population in Period 2, adverse events were reported in 37% of patients in the ETN group and 43% of patients in the PBO group. Serious adverse events were 
DISCUSSION
The global Phase 4 T2T study was designed to evaluate and demonstrate the effectiveness of an ETN-free regimen on maintenance of LDA or remission in patients with moderate-to-severe RA who had achieved LDA or remission on 24 weeks of ETN treatment [6] . The subset analysis reported here was undertaken to evaluate how patients from Africa and the Middle East responded under these test conditions. The baseline disease characteristics of this subset were similar to those of the global population, with patients having a long-standing (mean of 8.7 vs. 8.1 years) and high level of disease activity (mean DAS28-ESR 5.9 vs. 6.4) [6] . The efficacy of ETN treatment was demonstrated in Period 1 when 96.2% of the regional patients achieved DAS28-ESR LDA compared with 67.7% of patients achieving it in the global population. The reasons for this difference are unclear. One possible explanation is that the patients in this subpopulation were young and, consequently, may respond better. Also, since these patients had no prior exposure to TNF inhibitors and this region is generally underserved, these patients may have been unusually responsive to treatment. Another possibility is that the result is related to ethnic composition of this subset population. However, this result could also be random as the numbers are too few for meaningful statistical analyses. Additional targeted studies would be needed to investigate this issue further.
A greater proportion of patients in the ETN group than in the PBO group maintained DAS28-ESR LDA, DAS28-ESR remission and DAS28-CRP LDA at week 52. A greater proportion of patients in the ETN group compared with those in the PBO group also maintained the responses they achieved by week 24 through to week 52 for all efficacy endpoints and quality of life measures. These data are consistent with those observed in the global study [6] . Other studies have also reported similar results showing that although decreasing the dose of ETN after achieving LDA or remission may be Fig. 2 Proportion of patients at week 52 remaining in DAS28-ESR remission LDA Low disease activity a All patients who experienced a flare were administered etanercept rescue treatment sufficient to maintain this status, discontinuing ETN resulted in worsening of disease state and patient-reported outcomes [7] [8] [9] [10] [11] .
Although in this subset analysis we attempted to address a medical need in an underserved region of the world, the patient population included was not ethnically diverse. This is a limitation of this analysis and reflects where clinical trials can be undertaken in this region. Importantly, our analysis underscores the dearth of clinical data on other ethnicities in this region and the need for more studies on this patient population. Given the limited information available on RA patients from this region of the world, it would have been useful to have obtained radiographic evidence of disease level and progression/regression in response to treatment. However, this was not in the global study protocol.
CONCLUSIONS
The data reported here suggest that it would be beneficial to patients to continue ETN as maintenance therapy after they have achieved the treatment target, LDA or remission. However, this subset analysis is limited by the small patient population and must be interpreted with caution. In all cases the decision on whether or not to continue ETN therapy should be left to the treating physician and the patient. Data are presented as the mean with the SD in parenthesis EQ-5D Euro-Qol 5D, nbDMARD non-biological DMARD, WPAI work productivity activity impairment
Additional studies with more patients and including predictors of response may be needed to elucidate these issues further.
